Smoking-related DNA and protein adducts in human tissues.
Tobacco smoking causes not only lung cancer but also cancer of the oral and nasal cavities, oesophagus, larynx, pharynx, pancreas, liver, kidney, stomach, urinary tract and cervix. Tobacco smoke contains many carcinogens that exert their biological effects through interaction of reactive intermediates with DNA to form DNA adducts. The same electrophilic species also react with cellular proteins. The effects of smoking are evident by the detection of elevated levels of carcinogen-DNA adducts in many human tissues and of carcinogen-protein adducts in blood. Components of tobacco smoke also induce oxidative DNA damage. Systemic exposure to tobacco-derived carcinogens is demonstrated by the observation of elevated levels of DNA adducts in tissues not directly exposed to tobacco smoke. For many of these tissues there is epidemiological evidence, varying from comprehensive to preliminary, that smoking is a causative factor in cancer of that site. The effects of passive smoking, which also causes lung cancer in non-smokers, is also evident in elevated levels of protein adducts in exposed non-smokers so exposed, relative to non-exposed non-smokers. This paper reviews the literature on smoking-related DNA and protein adducts in human tissues and shows how such studies have provided mechanistic insight into the epidemiological associations between smoking and cancer.